Dexamethasone potentiates NMDA receptor-mediated neuronal injury in the postnatal rat.
The present study investigated the effect of a synthetic glucocorticoid, dexamethasone, on excitatory amino acid receptor-mediated neurotoxicity in the 7-day-old rat. Pretreatment with dexamethasone (0.7 mg/kg i.p.) 1 h prior to unilateral intrastriatal injection of excitotoxin enhanced damage resulting from N-methyl-D-aspartate (NMDA), but not alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionate (AMPA), or kainate receptor activation. The glucocorticoid-induced enhancement of NMDA toxicity was dose dependent. The time of dexamethasone administration appeared critical since only treatment 1 h prior to, but not 24 h prior to, simultaneously with, or 1 h after NMDA injection, affected toxicity. The administration of the adrenal mineralocorticoid aldosterone, or the phospholipase A2 inhibitor mepacrine, did not affect excitotoxicity. Quantitative receptor autoradiography was performed to assess the effect of dexamethasone on NMDA-sensitive [3H]glutamate receptor binding. Neither pretreatment in vivo nor the addition of dexamethasone in vitro affected NMDA-sensitive binding in the striatum. Possible explanations for these observations are discussed.